groups and outcome measures" and recommended that the patient experience be considered a central pillar of quality in health care. 2 In breast reconstruction, preliminary studies have sought to determine which aspects of the surgical experience are most important from the patient perspective. Notably, in a cross-sectional survey of 510 breast reconstruction patients who completed the BREAST-Q patient-reported outcome (PRO) instrument after surgery, Ho et al 3 reported that patient satisfaction with preoperative information was the strongest predictor of satisfaction with the overall outcome, stronger even than the method of reconstruction and whether or not complications had occurred. Other investigators, using qualitative methods, have explored how failure to inform patients about expected outcomes, such as asymmetry or loss of breast skin sensation, may strongly predict patient dissatisfaction. 4 These studies and others [5] [6] [7] suggest that preoperative education is thus a particularly critical aspect of the patient experience.
The objective of our study was to evaluate patient satisfaction with the experience of care in a multicenter, prospective cohort of patients undergoing breast reconstruction. Specifically, we sought to determine which aspects of this experience might be most amenable to quality improvement. Our findings may be used to guide clinicians who seek to efficiently optimize the patient experience in their own practices and improve the quality of care they provide.
METHODS

Study Population
Patients were recruited as part of the Mastectomy Reconstruction Outcomes Consortium (MROC) Study, a 5-year prospective, multicenter cohort study of mastectomy reconstruction patients funded by the National Cancer Institute. Women 18 years or older undergoing firsttime, immediate, or delayed postmastectomy breast reconstruction for cancer treatment or prophylaxis were eligible for participation. Both unilateral and bilateral reconstructions were included. Choices of reconstructive options were based on patient and surgeon preferences. Patients were excluded from the study if they did not complete a preoperative baseline questionnaire. Over 60 plastic surgeons from 11 centers in the USA (Michigan; New York; Illinois; Ohio; Massachusetts; Washington, DC; Georgia; and Texas) and Canada (British Columbia and Manitoba) contributed patients to the study, which began in February 2012. Appropriate institutional review board approval was obtained from all participating sites.
Data Collection
Patients enrolled in the MROC Study completed a series of questionnaires, both before and at selected timepoints up to 2 years after reconstruction. Patients were recruited in person preoperatively and completed the questionnaires either electronically or on paper. These questionnaires consisted of a series of validated PRO instruments that solicited information on health-related quality of life outcomes and treatment satisfaction. The medical record for each patient was also accessed to obtain clinical data. For this MROC substudy, we analyzed PRO data collected at 3 months postoperatively.
Questionnaire
The BREAST-Q, 8 a PRO instrument designed to evaluate outcomes and patient experience of care among women undergoing different types of breast surgery, was developed and validated following international guidelines. 9 This questionnaire is composed of independent scales that assess both satisfaction and quality of life outcomes. The 'Satisfaction with Care' domain has 4 subscales that measure satisfaction with information, surgeon, medical team (nurses and other physicians in the hospital) and office staff (secretaries and clinic nurses). Response options are 4-point scales ranging from 1 (very dissatisfied) to 4 (very satisfied). Item responses for each scale are summed and transformed using the Q-Score program (https://webcore.mskcc.org/ breastq/scoring.html) into a range from 0 to 100 for each scale. Higher scores are indicative of greater patient satisfaction.
Dependent Variable
The primary outcome of the analysis was patient-reported satisfaction with the surgical experience as measured using BREAST-Q Satisfaction with Care scales (Satisfaction with Information, Surgeon, Medical Team, and Office Staff ) analyzed as continuous variables.
Independent Variable
Demographic variables were self-reported and included age, race, ethnicity (Hispanic/non-Hispanic), highest level of education, and household income. The racial group "other" included Asians, Pacific Islanders, Hawaiians, and American Indians. Highest level of education obtained was defined as high school, college, or graduate degrees. Household income was categorized into low income (<$50,000 per year), mid income ($50,000 to $100,000 per year), and high income (>$100,000 per year). Clinical variables included indication (cancer versus prophylaxis), extent of disease, and timing. The extent of disease was defined as the following: local disease, that is, disease confined to the breast; regional disease, that is, axillary or internal mammary lymph nodes positive for cancer; and metastatic disease. Timing was dichotomized into immediate or delayed reconstruction.
Exclusion Criteria
In this MROC substudy, patients were excluded from the analysis if they did not complete the BREAST-Q Satisfaction with Care scales at 3 months after surgery.
Statistical Analysis
Distributions of the 4 Satisfaction with Care subscale scores were evaluated and summary statistics reported for all participants by demographic and clinical subgroups. Comparisons of the distributions of the satisfaction scores across patient subgroups were performed using an analysis of variance for the information subscale and a Kruskal-Wallis test for the other subscales as they were not normally distributed.
RESULTS
Between February 2012 and July 2014, 2093 patients were recruited from 11 centers in Canada and the United States. Of these, 1534 patients (73.3%) completed the BREAST-Q Satisfaction with Care scales (satisfaction with information, surgeon, medical team, and office staff ) at 3 months after reconstruction and were included in this study.
Overall, patients scored lowest on the Satisfaction with Information scale compared to all other Satisfaction with Care scales: satisfaction with information, 72.8 (SD, 17.7); surgeon, 89.49 (SD, 16.0); medical team, 92.3 (SD, 16.4); office staff, 95.5 (SD, 12.0). When comparing sociodemographic variables, significant differences in Satisfaction with Care were noted across racial categories. Compared with white or black patients, those in the "Other" racial category were least satisfied, with mean scores under 90 for all 4 domains (Table 1) . No significant differences were seen based on ethnicity (Hispanic/non-Hispanic). When analyzed by clinical characteristics, Satisfaction with Care scores did not differ by cancer stage or indication for surgery ( Table 2) . Patients who underwent immediate reconstruction showed significantly lower satisfaction with their plastic surgeons compared to those who underwent delayed reconstruction.
Satisfaction with Care scores differed significantly across the 11 sites, with no one site obtaining the lowest score across all of the scales, whereas site C scored highest in all patient experience scales (Table 3 ).
DISCUSSION
Although the Institute of Medicine's report, Crossing the Quality Chasm, highlighted the importance of patient information in health care, 1 only limited progress has been made since its publication in 2001. Recent studies have found that nearly 40% of patients are dissatisfied with their surgical decision-making process and report that women who undergo a mastectomy not only lack basic preoperative and postoperative surgical knowledge but also experience fear and anxiety related to their expectations for what will transpire postoperatively. [10] [11] [12] Our study further supports these findings and confirms that patient education continues to be a compelling, unmet need in patientcentered, breast cancer care. In our multicenter study of over 1500 participants, patients expressed limited satisfaction with the information provided to them about reconstruction which has important implications for quality improvement efforts. By improving preoperative information, physicians may improve not only the patient experience, 5 but also compliance to postoperative recommendations, 13, 14 long-term quality of life, 15, 16 and satisfaction with the outcome of breast reconstruction. 3, 5 The question lingers, however, what information are we deficient in providing to breast reconstruction patients and why? The BREAST-Q can help answer this question. The BREAST-Q Satisfaction with Information scale measures how well patients feel they were informed about issues, such as how the surgery would be performed, possible complications, recovery, breast appearance, and scarring. 8 Developed using Rasch Measurement Theory, each question in this scale is arranged in a meaningful, hierarchical order (Fig. 1 ). 17 As an example, the first question in the scale asks how satisfied patients are with information about "How the surgery would be done," which can be considered to be quite basic preoperative information. Questions further along the scale ask about increasingly subtle information related to recovery and outcome. In our study, the mean score on the Satisfaction with Information scale was 72, which we can correlate on the scale to patients being moderately satisfied with information about "How much pain to expect during recovery" (Item I in the scale). To obtain higher scores, physicians need to consistently provide patients with more nuanced information, such as "What the scars will look like" (item O in the scale). Interestingly, in the United Kingdom (UK) National Health Services Mastectomy and Breast Reconstruction Audit of over 6800 patients who completed the BREAST-Q at 3 months after surgery, the mean score for UK surgeons was 72, which was exactly the same as in our study. 18 In the interpretation of the UK audit findings, the National Health Services encouraged UK surgeons to relay information such as how long it would take patients to "feel normal" again (item K in the Satisfaction with Information scale) and "what other women experience" (item N). 18 In an effort to practice patient-centered care, it behooves plastic surgeons to provide relevant and easily comprehensible information to the patient. From a pragmatic perspective, as noted previously, better informed patients are simply more likely to adhere to our treatment plans and be satisfied with the outcome of surgery. Currently, patient education about breast reconstruction is heavily weighted toward discussion about possible complications or rare events, which may reflect medical-legal concerns and what clinicians consider to be most important. In a patient-centered model of care, clinicians would also provide information about the concerns that patients consider important, such as what they can expect to experience in the standard course of recovery and "what other women have experienced" regarding outcomes.
Highlighting areas that need improvement, Morrow et al 19 found that approximately 50% of patients who did not have breast reconstruction after a mastectomy lacked either knowledge of the procedure, had a fear of implants, or were concerned about future malignancy detection despite numerous studies that allay these concerns. [20] [21] [22] [23] [24] With so many complicated options now available for reconstruction, it is no longer sufficient to rely on traditional approaches to patient education. When plastic surgeons fail to provide necessary information, it is not surprising that patients turn to other sources of information, such as the Internet, where they may encounter inaccuracies or find information written at a level deemed too difficult for many patients to comprehend. 25 Rather than deferring to the Internet, we require new and innovative systems that empower patients with understandable, patient-centered, and up-to-date information. 26, 27 FIGURE 1. Satisfaction with information scale and Q-Score correlation.
We also evaluated how demographic and clinical variables might affect patient satisfaction with care. The racial group described as "other" (nonblack, nonwhites) was the least satisfied one across all process of care scales, with significant differences in satisfaction with medical team and office staff. Although the reason for this is not clear, further investigation into cultural expectations may provide a clue. Additionally, patients who underwent immediate breast reconstruction were less satisfied with their plastic surgeon than those who had delayed reconstruction. This may be related to the fact that a patient opting for delayed reconstruction often has the option of researching her plastic surgeon, and is therefore more comfortable and confident with her own decision, whereas a patient undergoing immediate reconstruction may be assigned to an available plastic surgeon and may inherently not be as happy with her limited options. Also, those seeking delayed reconstruction have had the luxury of time to research their decisions more thoroughly compared with those undergoing immediate procedures, where there is limited time for consideration of the various options.
Although many institutions measure patient satisfaction, current approaches are relatively generic and hence more useful for marketing than substantive quality improvement. In our multicenter study, there were significant differences in patient satisfaction with care across all surgical centers, whereas some sites excelled in one aspect of care, they were often deficient in another, highlighting a pragmatic opportunity for quality improvement. Future studies could identify "best practices" and disseminate them among the various sites.
Though our study provides important insights, it has limitations. Although the BREAST-Q Satisfaction with Care scales were developed through a comprehensive process that involved patient input, the questionnaire does not allow free text, and therefore it is difficult to know precisely why patients were not satisfied. Additionally, the Satisfaction with Plastic Surgeon, Medical Team, and Office Staff scales may be hindered by a ceiling effect compared to the Satisfaction with Information scale, which accounts for greater differences in scores. Although the high response rate and power of the study mitigate many biases, selection bias remains present in any non-randomized, non-controlled study. 28 Finally, the power of this study may bring forth some statistically significant but clinically irrelevant findings. As an example, a statistically significant difference in satisfaction with office staff was seen across procedure type, but the absolute magnitude of the difference was small and not likely of clinical significance.
